Background: Patient-centered care requires knowledge of patients' goals of care (GoC) on the part of health care providers (HCPs). Whether HCPs caring for in-center hemodialysis patients meet this criterion is uncertain. Objective: We designed and conducted a GoC survey among patients and HCPs within a single in-center hemodialysis (ICHD) program to determine whether HCPs have an understanding of their patients' GoC. Design: This was a prospective comparative quantitative survey study. Setting: The study included a single Canadian maintenance ICHD center. Participants: These included hemodialysis patients and their primary nephrologists, nurses, social workers, pharmacists, and dietitians. Methods and Measurements: Two surveys, one for patients and another for primary HCPs, were designed, piloted, and administered. For each participating patient, HCPs consisted of the primary nephrologist, nurse, social worker, pharmacist, and dietitian. Surveys included questions pertaining to 7 GoC themes. Patient-HCP agreement on the importance of each domain individually and the most important domain overall was assessed with kappa statistics. Factors influencing agreement were assessed with logistic regression in a secondary analysis. Results: A total of 173 patients were invited to participate, of whom 137 (79%) completed surveys. Fifty HCPs completed 623 corresponding surveys: 132 by physicians, 112 by nurses, 126 by pharmacists, 127 by social workers, and 126 by dietitians. A total of 70.1% and 78.8% of patients agreed with the importance of and would feel comfortable having GoC discussions, respectively, with their HCPs; 42.7% of physicians reported not having provided prognostic information to the corresponding patient. Patient-HCP agreement regarding GoC was poor (all κ < .25, all P values > .05). In adjusted analyses, only patients choosing "Be Cured" as the most important GoC was significantly associated with poorer HCP-patient agreement than expected (odds ratio, 0.04; 95% confidence interval, 0.01-0.18). Limitations: This is a single-center study involving only ICHD patients. Conclusions: HCP perceptions of GoC did not agree with patients' reported GoC. This study suggests the need for the design and validation of interventions to improve HCPs' understanding of their patients' GoC.
Introduction
Shared decision making requires health care providers (HCPs) to understand the goals patients have for their care that allows recommendation of consistent treatment plans. 1 Concurrently, patients must have an understanding of their illness to meaningfully reflect on their goals of care (GoC) and effectively participate in shared decision making. Clarity and transparency regarding GoC are particularly relevant within the dialysis population, given a high level of comorbid illness, variable prospects for renal transplantation, and high mortality risk. The consequences of not understanding dialysis patients' GoC include unnecessary admissions to hospital, invasive procedures, suffering, and prolongation of the dying process.
The prior work has operationalized the general concept of GoC into 7 distinct themes-be cured, live longer, improve function, maintain function, achieve life goals, be comfortable, and provide support to family members. 3 These have been used to develop and validate survey tools for assessing patients' GoC in several health care settings. 4, 5 Using these GoC themes, the primary objective of the current study was to examine the level of agreement between patients and their HCPs with respect to the importance of each GoC theme pertaining to dialysis treatment.
Methods

Study Participants
All patients receiving maintenance in-center hemodialysis (ICHD) on July 1, 2014, at Sunnybrook Health Sciences Centre in Toronto, Canada, were considered potentially eligible to participate. For each patient, we identified 5 primary HCPs, including the primary nephrologist, dialysis nurse, pharmacist, dietitian, and social worker, and requested that they participate in the study. Both patients and HCPs were recruited in person with patients recruited first. Patients who had been receiving dialysis for less than 90 days, those with insufficient cognitive capacity, those with both insufficient English fluency and without available translation services, and those who were unable or unwilling to give informed consent were excluded. The latter 3 factors were assessed by consensus of the patients' HCPs. For efficiency of data collection, we did not seek to enroll home hemodialysis, satellite hemodialysis, or peritoneal dialysis patients.
Survey Development and Piloting
Details of the prior identification of the 7 GoC themes and the development and validation of patients and HCP survey instruments are described in supplemental Appendices 1 to 5. We developed 2 pen-and-paper-based survey instruments, one for administration to patients and another for their primary HCPs (Supplemental Appendices 2 and 4). The patient survey consisted of 4 sections: demographics, background information on patient's experience and perceptions, 7 GoC domains for patients to choose, and final items relating to patients' willingness to engage in further, more detailed, GoC discussions. For the GoC theme selection, we asked patients to first identify any of the 7 that they felt represented their goals for dialysis treatment and then to choose the one that was most important to them. For patients who had physical difficulty filling out the survey, either because of poor vision or inability to write, research personnel read the questions to the patients and wrote their answers down on the survey forms. For those patients who indicated that there were survey items or response choices that they did not understand, research personnel provided clarification using standardized, scripted responses (Supplemental Appendix 2).
For each participating patient, the 5 primary HCPs were identified: Within the Sunnybrook ICHD unit, patients, physicians, pharmacists, dietitians, and social workers are assigned to particular dialysis shifts that permitted the linkage of participating patients with primary HCPs. The unit operates on a primary-nurse care model which allowed for the identification of a primary dialysis nurse for each participating patient. Note that we define "primary" to indicate the provider most familiar with the patient rather than the family physician or primary care nurse practitioner. Each identified HCP was requested to complete a HCP survey instrument with respect to the participating patient to be completed during non-work hours and outside of the ICHD unit. The HCP survey instrument consisted of items to determine the individual's role (physician, nurse, social worker, pharmacist, or dietitian), a self-assessment of HCPs' degree of familiarity with the patient in question, their perception of how well the patients understood their illness, their predictions for the health of their patient in the coming year, and whether information regarding prognosis had been communicated to their patient. HCPs were then asked to predict which of the 7 GoC themes the participating patient would choose as relating to the goals for continued dialysis treatment, as well as which GoC theme would be chosen as most important. HCP surveys were distributed concurrently with the patient surveys.
Statistical Analysis
Data from the surveys were double-entered into a research database for analysis. For descriptive purposes, categorical variables were summarized with percentages and continuous variables with means and standard deviations. For the primary analysis, un-weighted kappa statistics and their standard errors were computed for the degree of agreement between patients and their HCPs regarding the importance of each of the 7 GoC themes. 6 Z statistics for kappa were computed as kappa/SE (kappa). For survey questions in which more than 1 GoC could be selected as being important, kappa statistics were computed from 2 × 2 tables for each of the 7 GoCs and for each of the 5 HCP roles (ie, 35 tables). For the survey question in which patients and their HCPs were asked to pick the one most important GoC, kappa statistics were computed from 7 × 7 tables for each of the 5 HCP roles. The significance of the difference between kappa values across HCP roles was calculated with a chi-square statistic. 6 Because of multiple statistical tests, the Holm procedure was used to adjust the nominal P value of .05. 7 In a secondary analysis, a logistic regression analysis was performed in which the dependent variable was a binary indicator of whether at least 1 HCP's assessment of the most important GoC coincided with the patient's choice. The explanatory variables included whether or not the patient's age was less than 65, whether the patient expected to receive a renal transplant, whether the patient's most important GoC was to be cured of kidney disease, whether or not the patient had received at least some pre-dialysis nephrology care, a score indicating the amount of discordance between the assessments of patients and their HCPs with respect to the degree to which patients were informed regarding their illness (see Supplemental Appendix 6 for details of the latter calculation), and the patients' estimate of the number of years they had been on dialysis. In the secondary analysis, a 95% confidence interval (CI) that excluded an odds ratio (OR) of 1.0 was considered to indicate statistical significance.
Informed consent was obtained from patient and HCP participants. The Research Ethics Board of Sunnybrook Health Sciences Centre granted approval for the study.
Results
Participant Characteristics
Patient and HCP recruitment and surveying occurred from July 1 to September 30, 2014. Of 173 potentially eligible patients, 15 patients declined to participate, 10 patients could not participate secondary to a language barrier and the unavailability of translation services, 9 patients were not present at their designated dialysis sessions during the period that the researchers were conducting surveys, and 2 patients' surveys were incorrectly completed, yielding 137 patients who successfully completed the survey. A total of 125 patients completed the survey while on dialysis treatment and 12 completed the instrument at home; 50 HCPs completed surveys, comprising 6 staff physicians, 3 dietitians, 3 pharmacists, 2 social workers, and 36 primary nurses.
Among 137 patients who completed the survey, 56 (41%) were female, 97 (70.8%) were 61 years old or older, the mean (SD) duration of pre-dialysis care was 3.1 (4.6) years, and the mean duration on dialysis at the time of the survey was 5.1 (5.3) years (Table 1) . Seventy-six (55.5%) patients spoke English as their primary language. A total of 104 (75.9%) patients required help with reading the survey or filling in their responses and 97 (70.8%) patients required explanations or clarifications of survey questions (Table 1) . Fifty-one (37.2%) patients reported that they were on the waiting list for a kidney transplant. Of these, 16 were actually wait-listed, 15 were potentially eligible for transplantation but were awaiting further work-up, 9 had been assessed and found not to qualify for a transplant, 1 patient had previously declined transplant evaluation when offered, and 10 had never been evaluated for a transplant.
HCPs caring for the participating patients completed 623 of 685 (90.9%) corresponding surveys. For the 137 
Patient and HCP GoC Choices
When asked to choose any of the 7 GoC that applied to their continued dialysis treatment, patients were most likely to choose "live longer" (116 patients, 84.7%). Sixty-nine patients (50.4%) chose "be cured" as one of their goals for continuing dialysis. Among the latter, 25 (36.2%) believed they were wait-listed for a renal transplant, and 15 (21.7%) were actually listed or being assessed for transplant suitability. HCPs predicting the GoC of their patients chose "live longer" most often as well (504 HCP surveys, 80.9%), but only chose "be cured" as a predicted goal for patients continuing dialysis in 46 surveys (7.4%; Figure 1 ). When patients were asked to choose the GoC that was most important to their continued dialysis treatment, they chose "live longer" more than the other 6 GoC (48 patients, 35.6%). Twenty-six (19.3%) patients chose "be cured" as their most important goal for continuing dialysis. Among the latter, 15 (57.7%) believed that they would receive a transplant, whereas 7 (26.9%) were actually listed or being assessed for transplant suitability. HCPs predicted that patients would choose "live longer" as their most important goal in 189 HCP surveys (31.8%) but predicted that patients' most important goal would be "be cured" in only 22 surveys (3.7%; Figure 2 ).
Agreement Between Patient and HCP GoC Choices
Kappa scores for the degree of agreement between patients and HCPs by HCP role for each of the 7 GoC domains (when both patients and HCP could choose 1 or more of the 7 themes) are shown in Figure 3 . After adjustment of the nominal significance value of .05 according to the Holm procedure, we were unable to reject the null hypothesis of no greater degree of agreement between patients and HCPs than that expected by chance. A similar lack of agreement was found between patients' selection of their most important GoC for continuing dialysis and their HCPs' prediction (κ scores < .15; Figure 4 ). We found no significant difference in kappa scores among HCP role types for each of the 7 GoC themes individually (χ 2 , < 0.01-0.71; all P values > .1) or for the most important GoC (χ 2 , 0.024; P value, .31). In a fully adjusted logistic regression analysis, the odds of at least 1 agreement between patients' GoC and their HCPs' predictions was only significantly associated with patients choosing "Be cured" as their most important GoC (OR, 0.04; 95% CI, 0.01-0.18; Table 3 ). We found a trend toward reduced odds of at least 1 GoC agreement for each year of dialysis duration (OR, 0.06; 95% CI, 0.89-1.03; Table 3 ).
Perceptions of Disease Prognosis and Further GoC Discussion
When patients were asked to predict their prognosis over the following year, 51 (37.5%) patients predicted their kidney problem would get better, 62 (45.6%) predicted their kidney problem would stay the same, 15 (11%) predicted their kidney problem would get worse, and 8 (5.9%) predicted they would die in the next year. The patients' HCPs were significantly less optimistic about their patients' prognosis (P < .001), with only Note. For HCPs, the responses indicate their prediction of the GoC theme that would be selected as being most important by the associated patient. HCP = health care provider; GoC = goals of care.
6.1% of physician surveys (8 surveys of 131 physician surveys) predicting that a patient's kidney problem would improve, 67.2% (88 surveys) predicting stable kidney disease, 23.7% (31 surveys) predicting worsening of kidney disease, and 3.1% (4 surveys) predicting death in the next year. However, of the physicians surveyed, 56 of 131 (42.7%) reported having provided no prognostic information to the patient.
Of the 137 patients surveyed, 108 (78.8%) reported that they would feel very comfortable having a GoC discussion with their physician, whereas only 9 (6.6%) reported that they would feel somewhat uncomfortable with such a discussion. A total of 122 (89.1%) patients felt that GoC discussions were somewhat or very important, whereas 15 (10.9%) felt that they were not that important or not important at all. A majority of patients (82 patients, 59.9%) felt that having more information about their kidney illness was very important, whereas 23 (16.8%) patients felt that having more information was not that important or not at all important (Table 2) .
Discussion
In this survey of 137 prevalent ICHD patients and 50 HCPs, we found that HCPs were no more likely than chance to predict the GoC that patients would identify as being important. In addition, the data suggest patients may not have an accurate understanding of the nature of their kidney disease, the likely outcome of dialysis therapy, and the realistic chance of kidney transplantation. With each successive year on dialysis, we observed a trend toward HCPs being less likely to correctly predict patients' GoC. These observations would be consistent with GoC being discussed at dialysis initiation but not subsequently on an ongoing basis. Note. Bar graphs in the figure represent kappa values where kappa represents the agreement between patients and HCPs beyond chance and the error bars represent the standard error of the corresponding kappa statistic. Generally kappa values ≤ .5, >.5 to ≤.6, >.6 to ≤.7, >.7 to ≤.8, >.8 to ≤.9, and >.9 indicate very poor, poor, fair, good, very good, and excellent agreement beyond chance, respectively. Because multiple statistical tests were used, the level of significance required for a given test was determined by the Holm procedure (see the text for details). GoC = goals of care; HCP = health care provider. Note. Adjusted ORs were estimated for a model containing all of the listed factors. IDscore is the score indicating the degree to which HCPs and patients agreed on whether patients were informed regarding their health care status (see Supplemental Appendix 6 for the definition); Expecting Tx is a binary indicator of whether patients were expecting to receive a renal transplant (regardless of whether they were actually on the transplant wait list or completing a transplant work-up); Had pre-dialysis care is a binary indicator of whether a patient's estimate of pre-dialysis nephrology care duration was greater than 0; Dialysis duration is a patient's estimate of the number of years on dialysis. HCP = health care provider; OR = odds ratio; CI = confidence interval; GoC = goals of care.
Ongoing reassessment of GoC is necessary, as patients have been shown to perceive more illness and treatment consequences on initiating dialysis and that these perceptions progressively worsen with increased length of time on dialysis. 8 Clinical practice guidelines recommend ongoing GoC re-evaluation, particularly after an interim medical event or complication. 9 A key finding of our study was that HCPs were significantly less accurate with GoC predictions with patients who chose "Be cured" as their primary GoC. As ICHD does not cure end-stage renal disease (ESRD), patients who have no expectation of transplantation and who choose "be cured" as their primary GoC have a misunderstanding of ESRD and the therapeutic aim of ICHD. Even if such patients considered ICHD a bridge to kidney transplantation, which they may have considered a cure for ESRD, only a minority of patients who chose being cured as their primary goal expected to receive a transplant, and even fewer were actually listed for transplant or actively engaged in a transplant evaluation. Furthermore, kidney transplant is not a true cure for ESRD, as one set of concerns and burdens is traded for another, and patients tend to overestimate quality of life after a kidney transplant. 10 Low health literacy is one source of an inaccurate illness understanding, and patients with low health literacy have been previously demonstrated to be more likely to choose more aggressive medical interventions.
11 Improved education and more frequent and detailed GoC discussions may improve patients' understanding of their disease and their HCPs' understanding of patients' GoC. Apart from the disagreement regarding the "Be cured" GoC, we found a considerable gap between patients' expectations of receiving a kidney transplant and their actual transplant status per se. Possible reasons for this may include the complicated process of determining eligibility for transplantation, a lack of education regarding the steps involved in the latter process, lengthy delays between the initiation of the transplant work-up process and ultimate listing, inadequate communication between patient and health care team, poor overall health literacy, and cognitive issues.
Study patients were more likely to predict that their overall health would improve, whereas more physicians predicted that their patients' health would stay the same or get worse. The lack of agreement regarding prognosis may be a consequence of the fact that 42.7% of physician responses indicating they had not provided patients with prognostic information. Previous reports have outlined that patients who perceive a better prognosis are significantly more likely to choose life-extending therapy, even if it means more discomfort. 12 Prior investigations have found that, before initiating dialysis, 97% of patients would want to be provided with life-expectancy information without having to prompt their physician. 13 Improved illness understanding would allow for informed contemplation and prioritization of GoC. Several factors may underlie HCPs' reluctance to discuss GoC, and, in particular, prognosis and end-of-life issues, including fear of taking away hope, fear of upsetting patients and families, a lack of patient readiness, and time requirements. 14, 15 The findings of this study may serve to allay these fears, as the majority of patients surveyed indicated that discussions regarding GoC are important and that they would be very comfortable having them. The low proportion of HCPs reporting that they had provided prognostic information to patients suggests that further research into whether an educational intervention for HCPs focused on conveying prognostic information would be warranted.
Shared decision making is a collaborative endeavor between the care provider and patient, and requires both to consider patient values, goals, and preferences to ensure an acceptable decision is proposed. 16 The main findings of this study are cause for concern, considering several clinical practice guidelines endorse shared decision making when initiating, maintaining, and withdrawing from dialysis. 9, 17 An accurate illness understanding is required to meaningfully consider and prioritize GoC. Future work could include the development and assessment of targeted educational initiatives to address misconceptions and knowledge gaps in dialysis patients' understanding of their disease, as well as specifying the necessary frequency with which GoC should be revisited in the dialysis population in the guidelines on the topic. The 7 GoC themes used in this study may serve as a useful interim framework to guide GoC discussions with patients until proven educational interventions are available.
Our single-center study has several limitations. Only ICHD patients were surveyed, and the results may not generalize to patients on home dialysis. Selection bias may have occurred as the assessment of patient eligibility for the study was made by the HCPs who subsequently provided GoC predictions for the patient participants. This was unavoidable, as detailed familiarity with patients was required for both selection and GoC prediction. Although we attempted to mitigate HCP influence on patient survey responses by using a structured patient survey instrument and scripted responses to patient queries regarding the survey, such influence cannot be ruled out definitively. However, HCP influence would be expected to bias the results in favor of concordance and yet we found a lack of concordance between HCP and patient responses. Some characteristics of the participating patients may have interfered with survey completion: Only 55.5% spoke English as a first language, a majority of patients required physical help with reading or writing, and most patients required explanations or clarifications of survey questions. However, we sought to reduce imprecision in eliciting survey responses by standardizing the phrases surveyors used to respond to patients' questions. The extent to which assistance was required by the patient participants is noteworthy in itself as it highlights the difficulties that are likely to be encountered in both research and clinical settings when eliciting GoC from elderly, frail, hemodialysis patients who often suffer from multiple comorbid illnesses including defects in cognition. Researchers must balance the need to enroll as many patients as possible to avoid selection bias (and increase generalizability of the findings) versus recruiting only cognitively intact fluent English speakers (which would increase the internal validity of a study).
Definitions of each of the GoC items on the survey were not provided to either HCPs or patient participants and responses were therefore governed by the way in which participants understood the questions and the terms used. We cannot be certain whether discrepancies in responses between HCPs and patients were due to different comprehension of the GoC items on the survey. The development of definitions would aid future research in this area. We endeavored to ensure that our patient participants understood survey questions by using scripted responses to patient queries; however, we cannot be certain that all patients understood every question. Finally, each HCP made GoC predictions on more than 1 patient, but measures of agreement were not adjusted for within-rater correlation. However, given the very poor agreement, such adjustment would be unlikely to materially affect the results.
Conclusions
HCPs' perceptions of their patients' GoC were found to have poor agreement with patients' reported GoC. This finding supports the importance of frequent and effective GoC discussions and illness education within the ICHD population. Future work could involve the design and validation of interventions to improve the HCPs' understanding of their patients' GoC.
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